Vitellogenin levels in mussel hemolymph--a suitable biomarker for the exposure to estrogens?
Increased vitellogenin (vtg) levels in the blood of male fish are frequently used as an indicator of estrogenic exposure. Similar responses are expected for mussels, where the concentration of vtg-like proteins has been reported to depend on estrogens. To verify the role of hemolymph during vitellogenesis of mussels, the saltwater mussel Mytilus edulis and the freshwater mussel Anodonta cygnea were exposed to 17beta-estradiol (E2) and wastewater treatment plant effluents, known for their estrogenic potential. Gel electrophoresis did not reveal any significant induction (or repression) of plasma proteins compared to control plasma. Our results do not support the hypothesis that mussel hemolymph is a carrier of estrogen-dependent major egg-yolk precursors (vtg-like proteins). However, additional information on a 35+/-2-kDa hemolymph protein, previously reported to bind heavy metals, was obtained by high-resolution two-dimensional electrophoresis. It was resolved in a cluster of single proteins with properties that match the characteristics of a previously reported histidine-rich glycoprotein.